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SHIFT REGISTER CIRCUIT AND GATE 
SIGNAL GENERATION METHOD THEREOF 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

This application is a divisional application of US. appli 
cation Ser. No. 12/649,341 ?led Dec. 30, 2009, Which is 
hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a shift register circuit and 

gate signal generation method thereof, and more particularly, 
to a Shift register circuit having simpli?ed architecture and 
gate signal generation method thereof. 

2. Description of the Prior Art 
Along With the advantages of thin appearance, loW poWer 

consumption, and loW radiation, liquid crystal displays have 
been Widely applied in various electronic products for panel 
displaying. The operation of a liquid crystal display is fea 
tured by varying voltage drops betWeen opposite sides of a 
liquid crystal layer for tWisting the angles of the liquid crystal 
molecules in the liquid crystal layer so that the transmittance 
of the liquid crystal layer can be controlled for illustrating 
images With the aid of the light source provided by a backlight 
module. 

In general, the liquid crystal display comprises plural pixel 
units, a gate driver, and a source driver. The source driver is 
utiliZed for providing plural data signals to be Written into the 
pixel units. The gate driver comprises a shift register circuit 
Which is employed to generate plural gate signals for control 
ling the operations of Writing the data signals into the pixel 
units. That is, the shift register circuit is a crucial device for 
providing a control of Writing the data signals into the pixel 
units. 

FIG. 1 is a schematic diagram shoWing a prior-art shift 
register circuit 100. As shoWn in FIG. 1, the shift register 
circuit 100 includes a plurality of shift register stages 120. 
Each shift register stage 120 comprises an input unit 125, a 
pull-up unit 130, a ?rst control unit 135, a ?rst pull-doWn unit 
140, a second control unit 145, a second pull-doWn unit 150 
and an auxiliary pull-doWn unit 160. Each shift register stage 
120 is employed to generate a corresponding gate signal 
according to a ?rst clock CK1 and a second clock CK2 in 
conjunction With the gate signal generated by a preceding 
shift register stage 120. The gate signals generated by the shift 
register circuit 100 are fumished to the pixel units 103 of a 
pixel array 101 for providing a control of Writing operations 
over the data signals of a gate line DLi. HoWever, regarding 
the operation of the shift register circuit 100, each shift reg 
ister stage 120 is used only to generate a corresponding gate 
signal, and therefore the circuit structure of the shift register 
circuit 100 is quite complicated. For that reason, hoW to 
provide a shift register circuit having simpli?ed architecture 
so as to bring the cost doWn has become one of the most 
important topics noWadays. 

SUMMARY OF THE INVENTION 

In accordance With an embodiment of the present inven 
tion, a shift register circuit having simpli?ed architecture is 
provided. The shift register circuit comprises a plurality of 
shift register stages. And an Mth shift register stage of the 
shift register stages comprises an input unit, a ?rst pull-up 
unit, a second pull-up unit, a control unit, a pull-doWn unit, 
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2 
and an auxiliary pull-doWn unit. The input unit, electrically 
connected to an (M—1)th shift register stage of the shift reg 
ister stages for receiving an (N —1)th gate signal, is utiliZed for 
inputting the (N — 1 )th gate signal having high voltage level to 
become a driving control voltage. The ?rst pull-up unit, elec 
trically connected to the input unit and an Nth gate line of the 
gate lines, is put in use for pulling up an Nth gate signal of the 
gate signals according to the driving control voltage and a ?rst 
clock signal. The Nth gate line is employed to deliver the Nth 
gate signal. The second pull-up unit, electrically connected to 
the input unit and an (N +1)th gate line of the gate lines, is put 
in use for pulling up an (N+1)th gate signal of the gate signals 
according to the driving control voltage and a second clock 
signal. The (N +1)th gate line is employed to deliver the (N +1) 
th gate signal. The control unit, electrically connected to the 
input unit, functions to generate a pull-doWn control signal 
according to the driving control voltage and a control signal. 
The pull-doWn unit, electrically connected to the control unit, 
the input unit, the Nth gate line and the (N+1)th gate line, is 
utiliZed for pulling doWn the driving control voltage, the Nth 
gate signal and the (N +1)th gate signal according to the pull 
doWn control signal, an auxiliary pull-doWn unit, electrically 
connected the input unit, the Nth gate line, the (N +1)th gate 
line and an (M+1)th shift register stage, is utiliZed for pulling 
doWn the driving control voltage, the Nth gate line and the 
(N +1)th gate line according to a gate signal generated by the 
(M+1)th shift register stage. The gate signal generated by the 
(M+1)th shift register stage is an (N +2)th gate signal gener 
ated by the (M+1)th shift register stage. M and N are positive 
integers. 
The present invention further provides a gate signal gen 

eration method used in a shift register circuit for generating 
plural gate signals fumished to plural gate lines. The shift 
register circuit comprises a plurality of shift register stages. 
And an Mth shift register stage of the shift register stages 
comprises an input unit, a ?rst pull-up unit, a second pull-up 
unit, a control unit, a pull-doWn unit, and an auxiliary pull 
doWn unit. The input unit is electrically connected to an 
(M—1)th shift register stage of the shift register stages. The 
?rst pull-up unit is electrically connected to the input unit and 
an Nth gate line of the gate lines. The second pull-up unit is 
electrically connected to the input unit and an (N +1)th gate 
line of the gate lines. The control unit is electrically connected 
to the input unit. The pull-doWn unit is electrically connected 
the control unit, the input unit, the Nth gate line and the 
(N + 1 )th gate line. The auxiliary pull-doWn unit is electrically 
connected to an (M+1)th shift register stage of the shift reg 
ister stages, the input unit, the Nth gate line and the (N +1)th 
gate line. 
The gate signal generation method comprises: the input 

unit inputting an (N —1)th gate signal generated by the (M- 1) 
th shift register stage to become a driving control voltage 
during a ?rst interval; the ?rst pull-up unit pulling up an Nth 
gate signal furnished to the Nth gate line according to the 
driving control voltage and a ?rst clock signal during a second 
interval; the second pull-up unit pulling up an (N +1)th gate 
signal furnished to the (N +1)th gate line according to the 
driving control voltage and a second clock signal during a 
third interval; the auxiliary pull-doWn unit pulling doWn the 
driving control voltage according to a gate signal generated 
by the (M+1)th shift register stage during a fourth interval, 
Wherein the fourth interval overlaps none of the ?rst, second 
and third intervals; the control unit generating a pull-doWn 
control signal furnished to the pull-doWn unit according to the 
driving control voltage and a control signal during the fourth 
interval; and the pull-doWn unit pulling doWn the Nth gate 
signal and the (N +1)th gate signal according to the pull-doWn 
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control signal during the fourth interval. The gate signal gen 
erated by the (M+l)th shift register stage is an (N +2)th gate 
signal generated by the (M+l)th shift register stage. M and N 
are positive integers. 

Still, the present invention provides another gate signal 
generation method used in a shift register circuit for generat 
ing plural gate signals fumished to plural gate lines. The shift 
register circuit comprises a plurality of shift register stages. 
And an Mth shift register stage of the shift register stages 
comprises an input unit, a ?rst pull-up unit, a second pull-up 
unit, a ?rst control unit, a ?rst pull-doWn unit, a second 
control unit, a second pull-doWn unit and an auxiliary pull 
doWn unit. The input unit is electrically connected to an 
(M—l)th shift register stage of the shift register stages. The 
?rst pull-up unit is electrically connected to the input unit and 
an Nth gate line of the gate lines. The second pull-up unit is 
electrically connected to the input unit and an (N +l)th gate 
line of the gate lines. The ?rst control unit is electrically 
connected to the input unit. The ?rst pull-doWn unit is elec 
trically connected the ?rst control unit, the input unit, the Nth 
gate line and the (N + 1 )th gate line. The second control unit is 
electrically connected to the input unit. The second pull-doWn 
unit is electrically connected the second control unit, the input 
unit, the Nth gate line and the (N +l)th gate line. The auxiliary 
pull-doWn unit is electrically connected to an (M+l)th shift 
register stage of the shift register stages, the input unit, the Nth 
gate line and the (N +l)th gate line. 

The gate signal generation method comprises: the input 
unit inputting an (N —l)th gate signal generated by the (M—l) 
th shift register stage to become a driving control voltage 
during a ?rst interval of an Ith frame time; the ?rst pull-up unit 
pulling up an Nth gate signal fumished to the Nth gate line 
according to the driving control voltage and a ?rst clock 
signal during a second interval of the Ith frame time; the 
second pull-up unit pulling up an (N+l)th gate signal fur 
nished to the (N +l)th gate line according to the driving con 
trol voltage and a second clock signal during a third interval 
of the Ith frame time; the auxiliary pull-doWn unit pulling 
doWn the driving control voltage, the Nth gate signal and the 
(N+l)th gate signal according to a gate signal generated by 
the (M+l)th shift register stage during a fourth interval of the 
Ith frame time, Wherein the fourth interval of the Ith frame 
time overlaps none of the ?rst, second and third intervals of 
the Ith frame time; the ?rst control unit generating a ?rst 
pull-doWn control signal fumished to the ?rst pull-doWn unit 
according to the driving control voltage and a ?rst control 
signal during the fourth interval of the Ith frame time; the ?rst 
pull-doWn unit pulling doWn the driving control voltage, the 
Nth gate signal and the (N +l)th gate signal according to the 
?rst pull-doWn control signal during the fourth interval of the 
Ith frame time; the input unit inputting the (N — 1 )th gate signal 
generated by the (M—l)th shift register stage to become the 
driving control voltage during a ?rst interval of an (l+l)th 
frame time; the ?rst pull-up unit pulling up the Nth gate signal 
according to the driving control voltage and the ?rst clock 
signal during a second interval of the (l+l)th frame time; the 
second pull-up unit pulling up the (N +l)th gate signal fur 
nished to the (N +l)th gate line according to the driving con 
trol voltage and the second clock signal during a third interval 
of the (I+ 1 )th frame time; the auxiliary pull-doWn unit pulling 
doWn the driving control voltage, the Nth gate signal and the 
(N+l)th gate signal according to the gate signal generated by 
the (M+l)th shift register stage during a fourth interval of the 
(l+l)th frame time, Wherein the fourth interval of the (l+l)th 
frame time overlaps none of the ?rst, second and third inter 
vals of the (I+ 1 )th frame time; the second control unit gener 
ating a second pull-doWn control signal fumished to the sec 
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4 
ond pull-doWn unit according to the driving control voltage 
and a second control signal having a phase opposite to the ?rst 
control signal during the fourth interval of the (l+l)th frame 
time; and the second pull-doWn unit pulling doWn the driving 
control voltage, the Nth gate signal and the (N+l)th gate 
signal according to the second pull-doWn control signal dur 
ing the fourth interval of the (l+l)th frame time. The gate 
signal generated by the (M+l)th shift register stage is an 
(N +2)th gate signal generated by the (M+l)th shift register 
stage. M, N and I are positive integers. 

These and other objectives of the present invention Will no 
doubt become obvious to those of ordinary skill in the art after 
reading the folloWing detailed description of the preferred 
embodiment that is illustrated in the various ?gures and draW 
1ngs. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram shoWing a prior-art shift 
register circuit. 

FIG. 2 is a schematic diagram shoWing a shift register 
circuit in accordance With a ?rst embodiment of the present 
invention. 

FIG. 3 is a schematic diagram shoWing related signal Wave 
forms regarding a ?rst circuit operation case of the shift 
register circuit shoWn in FIG. 2, having time along the 
abscissa. 

FIG. 4 is a schematic diagram shoWing related signal Wave 
forms regarding a second circuit operation case of the shift 
register circuit shoWn in FIG. 2, having time along the 
abscissa. 

FIG. 5 is a schematic diagram shoWing a shift register 
circuit in accordance With a second embodiment of the 
present invention. 

FIG. 6 is a schematic diagram shoWing related signal Wave 
forms regarding a ?rst circuit operation case of the shift 
register circuit shoWn in FIG. 5, having time along the 
abscissa. 

FIG. 7 is a schematic diagram shoWing related signal Wave 
forms regarding a second circuit operation case of the shift 
register circuit shoWn in FIG. 5, having time along the 
abscissa. 

FIG. 8 is a schematic diagram shoWing a shift register 
circuit in accordance With a third embodiment of the present 
invention. 

FIG. 9 is a schematic diagram shoWing related signal Wave 
forms regarding a preferred circuit operation case of the shift 
register circuit shoWn in FIG. 8, having time along the 
abscissa. 

FIG. 10 is a schematic diagram shoWing a shift register 
circuit in accordance With a fourth embodiment of the present 
invention. 

FIG. 11 is a schematic diagram shoWing related signal 
Waveforms regarding a preferred circuit operation case of the 
shift register circuit shoWn in FIG. 10, having time along the 
abscissa. 

FIG. 12 is a ?owchart depicting a gate signal generation 
method according to the present invention. 

FIG. 13 is a ?owchart depicting another gate signal gen 
eration method according to the present invention. 

DETAILED DESCRIPTION 

Hereinafter, preferred embodiments of the present inven 
tion Will be described in detail With reference to the accom 
panying draWings. Here, it is to be noted that the present 
invention is not limited thereto. Furthermore, the step serial 
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numbers regarding the gate signal generation method are not 
meant thereto limit the operating sequence, and any rear 
rangement of the operating sequence for achieving same 
functionality is still Within the spirit and scope of the inven 
tion. 

FIG. 2 is a schematic diagram shoWing a shift register 
circuit 200 in accordance With a ?rst embodiment of the 
present invention. As shoWn in FIG. 2, the shift register circuit 
200 comprises a plurality of shift register stages. And for ease 
of explanation, the shift register circuit 200 illustrates an Mth 
shift register stage 211 and an (M+l)th shift register stage 
212. The Mth shift register stage 211 is employed to provide 
tWo gate signals SGn and SGn+l. The (M+l)th shift register 
stage 212 is employed to provide tWo gate signals SGn+2 and 
SGn+3. The numbers M and n are positive integers. Adjacent 
shift register stages are under control of different clock sig 
nals. For instance, the Mth shift register stage 211 is under 
control of a ?rst clock signal HC1 and a second clock signal 
HC2 While the (M+l)th shift register stage 212 is under 
control of a third clock signal HC3 and a fourth clock signal 
HC4. 

The gate signal SGn is furnished to the pixel unit 205 of a 
pixel array 201 via agate line GLn for providing a control of 
Writing a corresponding data signal of the data line DLi into 
the pixel unit 205. The gate signal SGn+l is furnished to the 
pixel unit 206 of the pixel array 201 via a gate line GLn+l for 
providing a control of Writing a corresponding data signal of 
the data line DLi into the pixel unit 206. The gate signal 
SGn+l is further furnished to the (M+l)th shift register stage 
212 and functions as a start pulse signal for enabling the 
(M+l)th shift register stage 212. Besides, the gate signal 
SGn-l generated by an (M—l)th shift register stage (not 
shoWn) is also used as a start pulse signal to enable the Mth 
shift register stage 211. The gate signal SGn+2 is furnished to 
the pixel unit 207 of the pixel array 201 via a gate line GLn+2 
for providing a control of Writing a corresponding data signal 
of the data line DLi into the pixel unit 207. The gate signal 
SGn+3 is furnished to the pixel unit 208 of the pixel array 201 
via a gate line GLn+3 for providing a control of Writing a 
corresponding data signal of the data line DLi into the pixel 
unit 208. The gate signal SGn+3 is further furnished to an 
(M+2)th shift register stage (not shoWn) and functions as a 
start pulse signal for enabling the (M+2)th shift register stage. 
The Mth shift register stage 211 comprises an input unit 

230, a ?rst capacitor 235, a second capacitor 236, a ?rst 
pull-up unit 220, a second pull-up unit 225, a ?rst control unit 
240, a ?rst pull-doWn unit 250 and an auxiliary pull-doWn unit 
280. The input unit 230, electrically connected to the (M- 1 )th 
shift register stage for receiving the gate signal SGn-1, is 
employed to input the gate signal SGn-1 having high voltage 
level to become a driving control voltage VQn. The ?rst 
capacitor 235 and the second capacitor 236 are put in use for 
storing the driving control voltage VQn. The ?rst pull-up unit 
220, electrically connected to the gate line GLn, is used to pull 
up the gate signal SGn of the gate line GLn according to the 
driving control voltage VQn and the ?rst clock signal HC1. 
The second pull-up unit 225, electrically connected to the 
gate line GLn+l, is used to pull up the gate signal SGn+l of 
the gate line GLn+l according to the driving control voltage 
VQn and the second clock signal HC2. The ?rst control unit 
240, electrically connected to the input unit 230 and the ?rst 
pull-doWn unit 250, is employed to generate a ?rst pull-doWn 
control signal SC1 according to the driving control voltage 
VQn and a ?rst control signal Sx1. The ?rst pull-doWn unit 
250, electrically connected to the ?rst control unit 240, the 
input unit 230, the gate line GLn and the gate line GLn+l, is 
used to pull doWn the driving control voltage VQn, the gate 
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6 
signal SGn and the gate signal SGn+l according to the ?rst 
pull-doWn control signal SC1. The auxiliary pull-doWn unit 
280, electrically connected to the (M+ 1 )th shift register stage 
212, the input unit 230, the gate line GLn and the gate line 
GLn+l, is used to pull doWn the driving control voltage VQn, 
the gate signal SGn and the gate signal SGn+l according to 
the gate signal SGn+3. It is noted that the ?rst pull-up unit 320 
of the (M+l)th shift register stage 212 is used to pull up the 
gate signal SGn+2 of the gate line GLn+2 according to a 
driving control voltage VQn+l and the ?rst clock signal HC3, 
and the second pull-up unit 325 of the (M+l)th shift register 
stage 212 is used to pull up the gate signal SGn+3 of the gate 
line GLn+3 according to the driving control voltage VQn+l 
and the fourth clock signal HC4. 

In the embodiment shoWn in FIG. 2, the ?rst pull-up unit 
220 comprises a ?rst transistor 221, the second pull-up unit 
225 comprises a second transistor 226, the input unit 230 
comprises a third transistor 231, the ?rst control unit 240 
comprises a fourth transistor 241 and a ?fth transistor 242, the 
?rst pull-doWn unit 250 comprises a sixth transistor 251, a 
seventh transistor 252 and an eighth transistor 253, and the 
auxiliary pull-doWn unit 280 comprises a ninth transistor 281, 
a tenth transistor 282 and an eleventh transistor 283. The ?rst 
transistor 221 through the eleventh transistor 283 are thin ?lm 
transistors, metal oxide semiconductor (MOS) ?eld effect 
transistors or junction ?eld effect transistors. 
The third transistor 231 comprises a ?rst end for receiving 

the gate signal SGn-1, a gate end electrically connected to the 
?rst end, and a second end electrically connected to the ?rst 
pull-up unit 220 and the second pull-up unit 225. The circuit 
functionality of the third transistor 231 is actually similar to a 
diode. Accordingly, the ?rst and second ends of the third 
transistor 231 are corresponding respectively to the anode and 
cathode of a diode. In vieW of that, the third transistor 231 is 
turned on by the gate signal SGn-1 having high voltage level 
for passing the gate signal SGn-1 to become the driving 
control voltage VQn; alternatively, the third transistor 231 is 
turned off by the gate signal SGn-1 having loW voltage level. 
The ?rst transistor 221 comprises a ?rst end for receiving 

the ?rst clock signal HC1, a gate end electrically connected to 
the second end of the third transistor 231, and a second end 
electrically connected to the gate line GLn. The ?rst capacitor 
235 is electrically connected betWeen the gate and second 
ends of the ?rst transistor 221. The second transistor 226 
comprises a ?rst end for receiving the second clock signal 
HC2, a gate end electrically connected to the second end of 
the third transistor 231, and a second end electrically con 
nected to the gate line GLn+l. The second capacitor 236 is 
connected betWeen the gate and second ends of the second 
transistor 226. 
The fourth transistor 241 comprises a ?rst end for receiving 

the ?rst control signal Sx1, a gate end electrically connected 
to the ?rst end, and a second end electrically connected to the 
?rst pull-doWn unit 250. The ?fth transistor 242 comprises a 
?rst end electrically connected to the second end of the fourth 
transistor 241, a gate end electrically connected to the second 
end of the third transistor 231 for receiving the driving control 
voltage VQn, and a second end for receiving a loW poWer 
voltage Vss. The sixth transistor 251 comprises a ?rst end 
electrically connected to the second end of the third transistor 
231, a gate end electrically connected to the second end of the 
fourth transistor 241 for receiving the ?rst pull-doWn control 
signal SCI, and a second end for receiving the loW poWer 
voltage Vss. The seventh transistor 252 comprises a ?rst end 
electrically connected to the gate line GLn, a gate end elec 
trically connected to the gate end of the sixth transistor 251, 
and a second end for receiving the loW poWer voltage Vss. The 
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eighth transistor 253 comprises a ?rst end electrically con 
nected to the gate end of the sixth transistor 251, and s second 
end electrically connected to the loW poWer voltage Vss. 

The ninth transistor 281 comprises a ?rst end electrically 
connected to the second end of the third transistor 231, a gate 
end electrically connected to the (M+l)th shift register stage 
212 for receiving the gate signal SGn+3, and a second end for 
receiving the loW poWer voltage Vss. The tenth transistor 282 
comprises a ?rst end electrically connected to the gate line 
GLn, a gate end electrically connected to the gate end of the 
ninth transistor 281, and a second end for receiving the loW 
poWer voltage Vss. The eleventh transistor 283 comprises a 
?rst end electrically connected to the gate line GLn+1, a gate 
end electrically connected to the gate end of the ninth tran 
sistor 281, and a second end for receiving the loW poWer 
voltage Vss. 

In vieW of the above description, regarding the circuit 
structure of the Mth shift register stage 211 for generating the 
gate signal SGn and the gate signal SGn+1, the input unit 230, 
the ?rst control unit 240, the ?rst pull doWn unit 250 and the 
auxiliary pull-doWn unit 280 are shared to perform related 
pull-doWn operations on the gate signal SGn and the gate 
signal SGn+1. That is, compared With the prior-art shift reg 
ister circuit, the circuit structure of the shift register circuit 
200 is signi?cantly simpli?ed to bring the cost doWn. 

FIG. 3 is a schematic diagram shoWing related signal Wave 
forms regarding a ?rst circuit operation case of the shift 
register circuit 200 shoWn in FIG. 2, having time along the 
abscissa. The signal Waveforms in FIG. 3, from top to bottom, 
are the ?rst clock signal HC1, the second clock signal HC2, 
the third clock signal HC3, the fourth clock signal HC4, the 
gate signal SGn-l, the driving control voltage VQn, the gate 
signal SGn, the gate signal SGn+1, the gate signal SGn+2 and 
the gate signal SGn+3. As shoWn in FIG. 3, the periodical 
pulses of the ?rst clock signal HC1 through the fourth clock 
signal HC4 are non-overlapped to each other. In the ?rst 
circuit operation case of the shift register circuit 200, the ?rst 
control signal Sx1 can be the ?rst clock signal HC1, the 
second clock signal HC2, the third clock signal HC3, the 
fourth clock signal HC4, a dc voltage capable of turning on 
the fourth transistor 241, or another clock signal different 
from the clock signals HC1~HC4. The ?rst circuit operation 
case of the shift register circuit 200 is detailed as the folloW 
1ngs. 

During the interval A1 1 of an Ith frame time, the gate signal 
SGn-1 is shifting from loW voltage level to high voltage level, 
the third transistor 231 is then turned on for boosting the 
driving control voltage VQn from a bottom voltage to a ?rst 
high voltage Vh1. Meanwhile, the driving control voltage 
VQn is able to turn on the ?fth transistor 242 for pulling doWn 
the ?rst pull-doWn control signal SC1 to the loW poWer volt 
age Vss. Accordingly, the sixth transistor 251, the seventh 
transistor 252 and the eighth transistor 253 are turned off. 
During the interval A12 of the Ith frame time, the gate signal 
SGn-1 holds loW voltage level, the third transistor 231 is then 
turned off and the driving control voltage VQn becomes a 
?oating voltage. In the meantime, along With the sWitching of 
the ?rst clock signal HC1 from loW voltage level to high 
voltage level, the driving control voltage VQn is further 
boosted from the ?rst high voltage Vh1 to a second high 
voltage Vh2 due to a capacitive coupling effect caused by the 
device capacitor of the ?rst transistor 221. Accordingly, the 
?rst transistor 221 is turned on for pulling up the gate signal 
SGn form loW voltage level to high voltage level. 

During the interval Ax1 of the Ith frame time, the ?rst clock 
signal HC1 is shifting doWn from high voltage level to loW 
voltage level, and the gate signal SGn is therefore shifting 
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doWn to loW voltage level. Then, the driving control voltage 
VQn is pulled doWn from the second high voltage Vh2 to the 
?rst high voltage Vh1 due to the capacitive coupling effect 
caused by the device capacitor of the ?rst transistor 221. 
During the interval A13 of the Ith frame time, along With the 
sWitching of the second clock signal HC2 from loW voltage 
level to high voltage level, the driving control voltage VQn is 
boosted again from the ?rst high voltage Vh1 to the second 
high voltage Vh2 due to the capacitive coupling effect caused 
by the device capacitor of the second transistor 226. Accord 
ingly, the second transistor 226 is turned on for pulling up the 
gate signal SGn+l form loW voltage level to high voltage 
level. During the interval Ay1 of the Ith frame time, the second 
clock signal HC2 is shifting doWn from high voltage level to 
loW voltage level, and the gate signal SGn+l is therefore 
shifting doWn to loW voltage level. Then, the driving control 
voltage VQn is pulled doWn again from the second high 
voltage Vh2 to the ?rst high voltage Vh1 due to the capacitive 
coupling effect caused by the device capacitor of the second 
transistor 226. 

Besides, by making use of the gate signal SGn+l as a start 
pulse signal during the interval A13 of the Ith frame time, the 
(M+l)th shift register stage 212 is enabled to generate the 
gate signal SGn+2 having high voltage level during the inter 
val A14 of the Ith frame time and also to generate the gate 
signal SGn+3 having high voltage level during the interval 
A15 of the Ith frame time. Based on the gate signal SGn+3 
having high voltage level, the ninth transistor 281, the tenth 
transistor 282 and the eleventh transistor 283 are turned on for 
respectively pulling doWn the driving control voltage VQn, 
the gate signal SGn and the gate signal SGn+l to the loW 
poWer voltage Vss during the interval A15 of the Ith frame 
time. FolloWing a decrease of the driving control voltage vQn, 
the ?fth transistor 242 is then turned off and the ?rst control 
signal Sx1 having high voltage level can be employed to pull 
up the ?rst pull-doWn control signal SC1 via the fourth tran 
sistor 241. In turn, the sixth transistor 251, the seventh tran 
sistor 252 and the eighth transistor 253 are turned on for 
respectively pulling doWn the driving control voltage VQn, 
the gate signal SGn and the gate signal SGn+l to the loW 
poWer voltage Vss. Thereafter, during the other time of the Ith 
frame time, With the purpose of retaining the loW voltage 
levels of the gate signal SGn and the gate signal SGn+1, the 
?rst pull-doWn control signal SC1 is employed to continu 
ously or periodically pull doWn the driving control voltage 
VQn, the gate signal SGn and the gate signal SGn+1. 

FIG. 4 is a schematic diagram shoWing related signal Wave 
forms regarding a second circuit operation case of the shift 
register circuit 200 shoWn in FIG. 2, having time along the 
abscissa. The signal Waveforms in FIG. 4, from top to bottom, 
are the ?rst clock signal HC1, the second clock signal HC2, 
the third clock signal HC3, the fourth clock signal HC4, the 
gate signal SGn-1, the driving control voltage VQn, the gate 
signal SGn, the gate signal SGn+1, the gate signal SGn+2 and 
the gate signal SGn+3. As shoWn in FIG. 4, the periodical 
pulses of the ?rst clock signal HC1 through the fourth clock 
signal HC4 are partly overlapped. Similarly, in the second 
circuit operation case of the shift register circuit 200, the ?rst 
control signal Sx1 can be the ?rst clock signal HC1, the 
second clock signal HC2, the third clock signal HC3, the 
fourth clock signal HC4, the aforementioned dc voltage, or 
another clock signal different from the clock signals 
HC1~HC4. The second circuit operation case of the shift 
register circuit 200 is essentially similar to the ?rst circuit 
operation case of the shift register circuit 200 shoWn in FIG. 
3, having a major difference occurring to the interval Tx1 of 
a Kth frame time. Since the interval Tx1 is an overlap interval 
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of the pulses of the ?rst clock signal HC1 and the second 
clock signal HC2, the driving control voltage VQn is further 
boosted from the second high voltage Vh2 to a third high 
voltage Vh3 due to the capacitive coupling effect caused by 
the device capacitor of the second transistor 226 during the 
interval Tx1. Thereafter, during the interval Ty1 of the Kth 
frame time, along With the sWitching of the ?rst clock signal 
HC1 from high voltage level to loW voltage level, the driving 
control voltage VQn is then pulled doWn from the third high 
voltage Vh3 to the second high voltage Vh2 due to the capaci 
tive coupling effect caused by the device capacitor of the ?rst 
transistor 221. Except for the abovementioned major differ 
ence, the pull-up or pull-doWn operations regarding the driv 
ing control voltage VQn and the gate signals SGn~SGn+3 
during the other intervals can be inferred by analogy accord 
ing to the above description for the ?rst circuit operation case 
of the shift register circuit 200. 

FIG. 5 is a schematic diagram shoWing a shift register 
circuit 500 in accordance With a second embodiment of the 
present invention. As shoWn in FIG. 5, the shift register circuit 
500 comprises a plurality of shift register stages. And for ease 
of explanation, the shift register circuit 500 illustrates an Mth 
shift register stage 511 and an (M+l)th shift register stage 
512. The circuit structure of the Mth shift register stage 511 is 
similar to that of the Mth shift register stage 211 shoWn in 
FIG. 2. Compared With the Mth shift register stage 211, the 
Mth shift register stage 511 further comprises a second con 
trol unit 260 and a second pull-doWn unit 270. The second 
control unit 260, electrically connected to the input unit 230 
and the second pull-doWn unit 270, is utiliZed for generating 
a second pull-doWn control signal SC2 according to the driv 
ing control voltage VQn and a second control signal Sx2. The 
second pull-doWn unit 270, electrically connected to the sec 
ond control unit 260, the input unit 230, the gate line GLn and 
the gate line GLn+l, is put in use for pulling doWn the driving 
control voltage VQn, the gate signal SGn and the gate signal 
SGn+l according to the second pull-doWn control signal 
SC2. 

In the embodiment shoWn in FIG. 5, the second control unit 
260 comprises a tWelfth transistor 261 and a thirteenth tran 
sistor 262, and the second pull-doWn unit 270 comprises a 
fourteenth transistor 271, a ?fteenth transistor 272 and a 
sixteenth transistor 273. The tWelfth transistor 261 through 
the sixteenth transistor 273 are thin ?lm transistors, MOS 
?eld effect transistors or junction ?eld effect transistors. The 
tWelfth transistor 261 comprises a ?rst end for receiving the 
second control signal Sx2, a gate end electrically connected to 
the ?rst end, and a second end electrically connected to the 
second pull-doWn unit 270. The thirteenth transistor 262 
comprises a ?rst end electrically connected to the second end 
of the twelfth transistor 261, a gate end electrically connected 
to the second end of the third transistor 231 for receiving the 
driving control voltage VQn, and a second end for receiving 
the loW poWer voltage Vss. The fourteenth transistor 271 
comprises a ?rst end electrically connected to the second end 
of the third transistor 231, a gate end electrically connected to 
the second end of the tWelfth transistor 261 for receiving the 
second pull-doWn control signal SC2, and a second end for 
receiving the loW poWer voltage Vss. The ?fteenth transistor 
272 comprises a ?rst end electrically connected to the gate 
line GLn, a gate end electrically connected to the gate end of 
the fourteenth transistor 271, and a second end for receiving 
the loW poWer voltage Vss. The sixteenth transistor 273 com 
prises a ?rst end electrically connected to the gate line GLn+ 
1, a gate end electrically connected to the gate end of the 
fourteenth transistor 271, and a second end for receiving the 
loW poWer voltage Vss. 
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In vieW of the above description, regarding the circuit 

structure of the Mth shift register stage 511 for generating the 
gate signal SGn and the gate signal SGn+l , the input unit 230, 
the ?rst control unit 240, the ?rst pull doWn unit 250, the 
second control unit 260, the second pull-doWn unit 270 and 
the auxiliary pull-doWn unit 280 are shared to perform related 
pull-doWn operations on the gate signal SGn and the gate 
signal SGn+1. That is, compared With the prior-art shift reg 
ister circuit, the circuit structure of the shift register circuit 
500 is signi?cantly simpli?ed to bring the cost doWn. Besides, 
the ?rst control unit 240, the ?rst pull-doWn unit 250, the 
second control unit 260 and the second pull-doWn unit 270 are 
put in use together for providing an alternating pull-doWn 
mechanism so as to signi?cantly enhance the life-time of 
circuit components in the shift register circuit 500. 

FIG. 6 is a schematic diagram shoWing related signal Wave 
forms regarding a ?rst circuit operation case of the shift 
register circuit 500 shoWn in FIG. 5, having time along the 
abscissa. The signal Waveforms in FIG. 6, from top to bottom, 
are the ?rst clock signal HC1, the second clock signal HC2, 
the third clock signal HC3, the fourth clock signal HC4, the 
?rst control signal Sx1, the second control signal Sx2, the gate 
signal SGn-1, the driving control voltage VQn, the gate sig 
nal SGn, the gate signal SGn+1, the gate signal SGn+2 and 
the gate signal SGn+3. As shoWn in FIG. 6, the periodical 
pulses of the ?rst clock signal HC1 through the fourth clock 
signal HC4 are non-overlapped to each other. Besides, the 
?rst control signal 8x1 and the second control signal Sx2 
differ in phase by 180 degrees and eachperiod thereof include 
tWo frame times. For instance, the ?rst control signal 8x1 and 
the second control signal Sx2 retain high and loW voltage 
levels respectively during the Ith frame time and, altema 
tively, the ?rst control signal 8x1 and the second control 
signal Sx2 retain loW and high voltage levels respectively 
during the (I+1)th frame time. The ?rst circuit operation case 
of the shift register circuit 500 is detailed as the folloWings. 

During the interval All of an Ith frame time, the gate signal 
SGn-1 is shifting from loW voltage level to high voltage level, 
the third transistor 231 is then turned on for boosting the 
driving control voltage VQn from a bottom voltage to a ?rst 
high voltage Vh1. Meanwhile, the driving control voltage 
VQn is able to turn on the ?fth transistor 242 and the thir 
teenth transistor 262 for pulling doWn the ?rst pull-doWn 
control signal SCI and the second pull-doWn control signal 
SC2 to the loW poWer voltage Vss. Accordingly, the transis 
tors 251~253 and the transistors 271~273 are turned off. 
During the interval A12 of the Ith frame time, the gate signal 
SGn-1 holds loW voltage level, the third transistor 231 is then 
turned off and the driving control voltage VQn becomes a 
?oating voltage. In the meantime, along With the sWitching of 
the ?rst clock signal HC1 from loW voltage level to high 
voltage level, the driving control voltage VQn is further 
boosted from the ?rst high voltage Vh1 to a second high 
voltage Vh2 due to a capacitive coupling effect caused by the 
device capacitor of the ?rst transistor 221. Accordingly, the 
?rst transistor 221 is turned on for pulling up the gate signal 
SGn form loW voltage level to high voltage level. 

During the interval Ax1 of the Ith frame time, the ?rst clock 
signal HC1 is shifting doWn from high voltage level to loW 
voltage level, and the gate signal SGn is therefore shifting 
doWn to loW voltage level. Then, the driving control voltage 
VQn is pulled doWn from the second high voltage Vh2 to the 
?rst high voltage Vh1 due to the capacitive coupling effect 
caused by the device capacitor of the ?rst transistor 221. 
During the interval A13 of the Ith frame time, along With the 
sWitching of the second clock signal HC2 from loW voltage 
level to high voltage level, the driving control voltage VQn is 
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boosted again from the ?rst high voltage Vh1 to the second 
high voltage Vh2 due to the capacitive coupling effect caused 
by the device capacitor of the second transistor 226. Accord 
ingly, the second transistor 226 is turned on for pulling up the 
gate signal SGn+l form loW voltage level to high voltage 
level. During the interval Ay1 of the lth frame time, the second 
clock signal HC2 is shifting doWn from high voltage level to 
loW voltage level, and the gate signal SGn+l is therefore 
shifting doWn to loW voltage level. Then, the driving control 
voltage VQn is pulled doWn again from the second high 
voltage Vh2 to the ?rst high voltage Vh1 due to the capacitive 
coupling effect caused by the device capacitor of the second 
transistor 226. 

Besides, by making use of the gate signal SGn+l as a start 
pulse signal during the interval A13 of the lth frame time, the 
(M+l)th shift register stage 512 is enabled to generate the 
gate signal SGn+2 having high voltage level during the inter 
val A14 of the lth frame time and also to generate the gate 
signal SGn+3 having high voltage level during the interval 
A15 of the lth frame time. Based on the gate signal SGn+3 
having high voltage level, the ninth transistor 281, the tenth 
transistor 282 and the eleventh transistor 283 are turned on for 
respectively pulling doWn the driving control voltage VQn, 
the gate signal SGn and the gate signal SGn+l to the loW 
poWer voltage Vss during the interval A15 of the lth frame 
time. Following a decrease of the driving control voltage vQn, 
the ?fth transistor 242 and the thirteenth transistor 262 are 
then turned off and the ?rst control signal Sx1 having high 
voltage level can be employed to pull up the ?rst pull-doWn 
control signal SC1 via the fourth transistor 241. In turn, the 
sixth transistor 251, the seventh transistor 252 and the eighth 
transistor 253 are turned on for respectively pulling doWn the 
driving control voltage VQn, the gate signal SGn and the gate 
signal SGn+l to the loW poWer voltage Vss. Thereafter, dur 
ing the other time of the lth frame time, With the purpose of 
retaining the loW voltage levels of the gate signal SGn and the 
gate signal SGn+l, the ?rst pull-doWn control signal SC1 
having high voltage level is employed to continuously pull 
doWn the driving control voltage VQn, the gate signal SGn 
and the gate signal SGn+l. 

The circuit operations regarding the intervals A21, A22, 
Ax2, A23, Ay2 and A24 of the (l+l)th frame time are similar 
to the aforementioned circuit operations regarding the inter 
vals A11, A12, Ax1, A13, Ay1 and A14 ofthe lth frame time, 
and for the sake of brevity, further similar discussion thereof 
is omitted. During the interval A25 of the (l+l)th frame time, 
since the thirteenth transistor 262 is turned off, the second 
control signal Sx2 having high voltage level can be employed 
to pull up the second pull-doWn control signal SC2 via the 
tWelfth transistor 261. In turn, the fourteenth transistor 271, 
the ?fteenth transistor 272 and the sixteenth transistor 273 are 
turned on for respectively pulling doWn the driving control 
voltage VQn, the gate signal SGn and the gate signal SGn+l 
to the loW poWer voltage Vss. Thereafter, during the other 
time of the (l+l)th frame time, With the purpose of retaining 
the loW voltage levels of the gate signal SGn and the gate 
signal SGn+ l, the second pull-doWn control signal SC2 hav 
ing high voltage level is employed to continuously pull doWn 
the driving control voltage VQn, the gate signal SGn and the 
gate signal SGn+l. 

FIG. 7 is a schematic diagram shoWing related signal Wave 
forms regarding a second circuit operation case of the shift 
register circuit 500 shoWn in FIG. 5, having time along the 
abscissa. The signal Waveforms in FIG. 7, from top to bottom, 
are the ?rst clock signal HC1, the second clock signal HC2, 
the third clock signal HC3, the fourth clock signal HC4, the 
?rst control signal Sx1, the second control signal Sx2, the gate 
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signal SGn-l, the driving control voltage VQn, the gate sig 
nal SGn, the gate signal SGn+l, the gate signal SGn+2 and 
the gate signal SGn+3. As shoWn in FIG. 7, the periodical 
pulses of the ?rst clock signal HC1 through the fourth clock 
signal HC4 are partly overlapped. Similarly, the ?rst control 
signal Sx1 and the second control signal Sx2 differ in phase 
by 180 degrees and each period thereof include tWo frame 
times. 
The second circuit operation case of the shift register cir 

cuit 500 is essentially similar to the ?rst circuit operation case 
shoWn in FIG. 6, having major differences occurring to the 
intervals Tx1, Tx2 in the Kth and (K+l)th frame times respec 
tively. Since the intervals Tx1 and Tx2 are overlap intervals of 
the pulses of the ?rst clock signal HC1 and the second clock 
signal HC2, the driving control voltage VQn is further 
boosted from the second high voltage Vh2 to a third high 
voltage Vh3 due to the capacitive coupling effect caused by 
the device capacitor of the second transistor 226 during the 
intervals Tx1 and Tx2. Thereafter, during the intervals Ty1, 
Ty2 in the Kth and (K+l)th frame times respectively, along 
With the sWitching of the ?rst clock signal HC1 from high 
voltage level to loW voltage level, the driving control voltage 
VQn is then pulled doWn from the third high voltage Vh3 to 
the second high voltage Vh2 due to the capacitive coupling 
effect caused by the device capacitor of the ?rst transistor 
221. Except for the abovementioned major differences, the 
pull-up or pull-doWn operations regarding the driving control 
voltage VQn and the gate signals SGn~SGn+3 during the 
other intervals in the Kth and (K+l)th frame times can be 
inferred by analogy according to the above description for the 
?rst circuit operation case of the shift register circuit 500. 

FIG. 8 is a schematic diagram showing a shift register 
circuit 500 in accordance With a third embodiment of the 
present invention. As shoWn in FIG. 8, the shift register circuit 
800 comprises a plurality of shift register stages. And for ease 
of explanation, the shift register circuit 800 illustrates an Mth 
shift register stage 811 and an (M+l)th shift register stage 
812. The circuit structure of the Mth shift register stage 811 is 
similar to that of the Mth shift register stage 211 shoWn in 
FIG. 2, differing in that the auxiliary pull-doWn unit 280 is 
replaced With an auxiliary pull-doWn unit 880. The auxiliary 
pull-doWn unit 880, electrically connected to the (M+l)th 
shift register stage 812, the input unit 230, the gate line GLn 
and the gate line GLn+l, is used to pull doWn the driving 
control voltage VQn, the gate signal SGn and the gate signal 
SGn+l according to the gate signal SGn+2. The auxiliary 
pull-doWn unit 880 comprises a ninth transistor 881, a tenth 
transistor 882 and an eleventh transistor 883, Which are thin 
?lm transistors, MOS ?eld effect transistors or junction ?eld 
effect transistors. 
The ninth transistor 881 comprises a ?rst end electrically 

connected to the second end of the third transistor 231, a gate 
end electrically connected to the (M+l)th shift register stage 
812 for receiving the gate signal SGn+2, and a second end for 
receiving the loW poWer voltage Vss. The tenth transistor 882 
comprises a ?rst end electrically connected to the gate line 
GLn, a gate end electrically connected to the gate end of the 
ninth transistor 881, and a second end for receiving the loW 
poWer voltage Vss. The eleventh transistor 883 comprises a 
?rst end electrically connected to the gate line GLn+l, a gate 
end electrically connected to the gate end of the ninth tran 
sistor 881, and a second end for receiving the loW poWer 
voltage Vss. 

Regarding the circuit structure of the Mth shift register 
stage 811 for generating the gate signal SGn and the gate 
signal SGn+ l, the input unit 230, the ?rst control unit 240, the 
?rst pull doWn unit 250 and the auxiliary pull-doWn unit 880 










